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Selenide synthesis; XPS spectra for selenium on nickel and tables of Se 3d peak positions; LEED images for Se on Ni(111); X-ray damage verification for selenophene.
Selenide synthesis
Dihexyl diselenide (DC6DSe) was synthesized by modifying an already reported procedure [1] . The reaction was performed under argon atmosphere. Hydrazine hydrate (0.3 mL) was added drop wise into a mixture of Selenium (22 mmol) and sodium hydroxide (33 mmol) in DMF (20 mL). After 15 min hexyl bromide (22 mmol) dissolved in DMF (20 mL) was added and the reaction mixture was stirred at room temperature for 8 h. After the completion of the reaction the mixture was treated with 100 mL water and allowed to stand for a few hours. The orange oily layer was separated and repeatedly treated with water to remove DMF. The product obtained was extracted in dichloromethane and was further purified by column chromatography (n-hexane, silica gel 60-120 mesh). The final yield is 69%.
Se adsorption on Ni(111)
XPS spectra in the Ni 2p, Ni 3p, and Se 3p regions as well as Ni Auger spectra and the valence band region are shown in Figure S1 . The spectra after initial Se adsorption in solution are usually broad and display peaks due to O 1s and C 1s, which may be expected since the samples are exposed to water and then momentarily to air before introduction into the vacuum chamber. The Ni 2p spectrum is initially attenuated and the peak is shifted to higher binding energies: to 853.2 eV, a value close to that of nickel selenide [2] , and shows features that can be associated with Ni + and Ni 2+ at 855.7 eV and about 861.3 eV After
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heating, the spectra narrow and shift, similarly to the case of NiS [3] . The Ni 2p 3/2 peak now lies close to the clean Ni position at 852.4 eV. A small change is also observed in the Auger spectrum, where the peak moves from 846.3 eV to 846.5 eV. The Ni 3p peaks shifts slightly to lower binding energies from 66.1 eV to 65.9 eV upon heating.
Concerning the valence band, just after deposition of Se, a decrease of Ni 3d structure below the Fermi energy is observed, along with the rise of Se related features [4] . After annealing, the emergence of pronounced emission just below the Fermi energy is indicative of a more metallic surface, as evidenced for NiS [5] . 
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The Se 3d spectra are shown in Figure S2 . After initial selenization the spectrum is broad and clearly composed of several components. A fit of the spectrum is shown using Voigt contours for the doublet with a spin orbit splitting of 0.86 eV and a relative intensity ratio of 0.66. The energies of the Se 3d 5/2 component are indicated in Table ST1 . The main component C has a value not far from the one reported for nickel selenide at 54.9 eV [2] .
Upon heating the spectrum progressively narrows and is now dominated by the component Table S2 : Peak positions of Se 3d 5/2 for DC5DSe adsorption on Ni(111) (in eV).
S5
The LEED images of the heated samples show complex patterns which evolve with temperature. Some images are shown in Figure S3 for reference. An STM study of these similar to the one performed for sulfur on Ni [6] , would be interesting. We shall not go into any further details here, since this is not the focus of this report. 
X-ray damage verification for selenophene on Cu
The effect of the X-ray beam on the selenophene layer on Cu is checked by acquiring spectra scan by scan. The color map of the intensities in the Se 3d spectrum and comparison of first and last scans do not show significant changes in shape. 
S7

